On being disturbed, one of the nestlings climbed and the two young were present; the latter were from the nest and up into the spruce tree, while the fed table scraps by their parents. The family group other flew to the ground and was captured. This investigation attempts to determine and quantify the bioenergetics of the permanently resident birds.
METHODS
Blue Jays were captured in 36-mm mist nets in the vicinity of Champaign County, Illinois, using cracked corn as bait or a mounted specimen of the Great Horned Owl (B&o uirginianus) as a decoy. During the summer (May, June, July) the birds were used immediately in summer-phase experiments. The survivors were housed out-of-doors and used the following winter, along with additional captures in early October, for the winter-phase experiments. Because winter migrants were not present in Champaign at the time of trapping, I assumed that the birds were residents. Fifty-two birds were trapped of which 31% lived long enough to complete one successful experiment. Jays that died from unknown causes or shortly after capture averaged 85.7 2 2.4 g and were quite fat. Wild birds weigh 84.5 ? 17.5 g.
Those that survived the initial caged conditions were maintained in good health on dog food and cracked corn. The dog food was Ken-L Ration, which has a guaranteed content of 10% crude fibre, 0.4% ash, 0.5% calcium, 0.3% phosphorus, and 600 U.S.P. units of vitamin Dz per pound of feed. The ingredients include meat by-products, soy grit, horse meat by-products, oatmeal, cracked barley, cracked mile, iodized salt, onion powder, choline chloride, garlic powder, vitamin A supplement, irradiated yeast, sodium nitrite, and thiamine mononitrate. The moisture content was 69%, and the average caloric value was 5.61 kcal/g. The cracked corn contained 12.5% moisture and had a caloric content of 4.45 kcal/g.
Weighed portions of cracked corn were given to the birds at the beginning of each experimental run. The dog food was given to the birds in weighed, daily portions to maintain its palatability and to reduce spoilage. The dry weight of the fresh food was calculated.
The energy balance experiments were similar to those of Kendeigh (1949). The runs varied from 2 days at low temperatures to 3 days at elevated temperatures. At the end of each run the excreta, corn, and dog food were separated from each other by hand, dried at 65°C until the sample weight stabilized, weighed, and the caloric value of the excreta determined in a Parr macro-bomb calorimeter. The caloric value of the feces and of the urinary waste is the excretory energy (EE ). The measured dry weight of the excess food was subtracted from the calculated value of the initial weighed portion to determine the gross energy intake (GEI).
The GE1 minus the excretory energy is the metabolized energy of the food consumed. No correction was made for fermentation of the undigested food or for energy used by bacteria in the intestine. Existence metubolism (EM) is the amount of energy utilized during periods when the birds did not vary more than 2% in weight. During an experiment, the birds were kept in 46 x 32.5 x 45 cm cages with 2.5cm wire mesh false floors. A 1.25-cm diameter dowel perch was placed across the cage. A pan underneath the cage caught the falling feces and scattered food. Water was supplied at temperatures above 0°C and snow at temperatures below freezing.
The experiments were performed after the birds had acclimated to the experimental conditions for a week, or until they maintained constant weight. Each group of three to seven birds was run at several consecutive descending or ascending temperatures. Birds were changed from one experimental temperature to the next in 5°C steps. Experimental temperatures were maintained at -I 1°C in walk-in temperature cabinets. The humidity in the cabinets ranged from 35 to 98%.
The photoperiods in the "winter" and "summer" experiments were 9L: 15D and 15L:9D, respectively. The light intensity ranged from 20 foot-candles at -30 and -20°C to 80 foot-candles at 28 and 38°C. 
Relationship of gross energy intake (GEI)
and excretory energy (EE) to temperature at a "summer" and "winter" photoperiod (15L:gD) and (9L:15D), respectively (0~15L; OA9L).
RESULTS
The increase in the gross energy intake under both photoperiods is inversely related to temperature ( fig. 1) .
The amount of energy lost through excrement also is inversely related to ambient temperature. Summer birds (3.9 & 0.07 kcal) have significantly higher caloric content per gram of feces than winter birds (3.6 f-0.05 kcal), probably due to the consumption of higher percentages of dog food during the "summer" experiments.
Existence metabolism parallels but is reduced below GE1 in both "summer" and "winter" birds (compare figs. 1 and 2) . Neither the 0°C intercepts (53.2, 57.4) nor the regression coefficients (0.485t, 0.829t) were significantly different between summer and winter because of wide variability.
The average of the regression equations for summer and winter is M = 55.3 -0.657t, where A4 is calories/gram/ bird/day and t is temperature in degrees C.
The utilization coefficient for the birds, expressed as (metabolized energy/gross energy intake) x 100, remains relatively constant under all conditions at 83.1 & 1.25%.
There was no significant change in weight at different ambient temperatures, the average being 84.5 ? 1.10 g.
The lowest mean temperature that the one-half of the jays could tolerate (LD50) changed from -30°C during the winter to +8"C during the summer. The upper lethal temperature changed in the Blue Jay from 3035" to 40-44°C under winter and summer photoperiods, respectively. The jays in cages had minimum activity although they spent some time calling to each other and hopping back and forth between the perch and the ( table 1) . Existence metabolism may be calculated by using the regression equations from the experimental work and normal monthly temperatures from Champaign, Illinois.
Productive energy each month is the difference between their maximum metabolic capacity attained at the winter and summer lower lethal temperatures and these calculated rates of EM.
The jays in the 3 winter months use an average of 71.5% of their potential energy for existence, while during the summer they use 85.3%, even though this is a smaller absolute amount of energy than needed during the winter.
The jays have an average of 23.5 kcal/bird-day during the winter and 7.3 kcal/bird-day during the summer in PE. Food is less plentiful during the winter and the wild diet is mainly vegetable material. Much of their PE in the winter is needed just searching for 
